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2ll.Tf"^"?" N HIGH STRE NGTH TITANIUM ALLOY PLATE SMALL IN IN-PLANE ANISOTROPY, AND ITS 
MANUFACTURE 

(57)Abstract 

PR .°. BL f M JC L BE S0LVED: To Provide the Ti alloy plate high in strength and ductility both in the longitudinal direction 
and in the width direction by comprising the specified composition, and specifying the tensile strength in the 
longitudinal direction and in the width direction of the plate, the ratio of the tensile strength in the longitudinal 
direction of the plate to that in the width direction, and the tensile elongation. 

SOLUTION: A Ti-Fe-O-N Ti-alloy plate is small in in-plane anisotropy, and high in strength and ductility both in the 
longitudinal direction and in the width direction has the composition consisting of, by weight, 0.8-2.3% Fe &le0 05% N 
and the balance substantially Ti, and the oxygen equivalent Q:[O]+2.77[N]+0.l[Fe] is in the range of 0.35-1.00. Both 
the tensile strength in the longitudinal direction and in the width direction of the plate is ≥700 MPa, the ratio of the 
tensile strength in the longitudinal direction to that in the width direction is 0.95 to 1.05, and the tensile elongation 
both in the longitudinal direction and in the width direction is ≥15%. The stability during the working into the final 
product shape and the practical use can be realized at a low cost 
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.fcbRM 


15 


1009MPa 


113% 


1006MPa 


11.8% 


1.00 




16 


991UPa 


21.2% 


988MPa 


20. 1% 


1.00 


*SWJ2. 4 


17 


lOlOWPa 


12.3% 


10Q7MPa 


12.6% 


1. 00 


wm 


18 


999MPa 


22.0% 


1003MP& 


21. W 


1.00 


*WK2, 4 


19 


-* 


5.5% 


-* 


4.2% 
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WSW^ofeo KSSf 1 7 ft, JKttWFBBd 5 , * 
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ft, S£»^^F+^-cai*OBfe*dS^F+^ t ft D f^ft** 
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(c) 
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(c) 


mm 


c/d 




20 


Ti-0. 7%Fe-0* 5%(H). 04%N 




0.68 


893MPa 


14.3% 


897MPa 


14.4% 


LOO 




21 


Ti-0. 9%Fe-0. 5%0-0. 04%N 


965°C 


0.70 


950MPa 


20.2% 


953ffa 


19.3% 


LOO 


*mm2, 4 


22 


Ti-1. 0%Fe-O. 2%0-0, 01%N 


935°C 


0.33 


683MPa 


25.4% 


688MPa 


26. 4% 


0.99 


\mm 


23 


Ti-l. 0%Fe-0-.2%Q-0. 03%N 


935*c 


0.38 


74ZMPa 


24. 5% 


738MPa 


23.3% 


1.00 




24 


Ti-L5%Fe-0. 5%<MX06%N 


96Q°C 


0.82 


l049MPa 


11. OX 


1052MPa 


a 2% 


LOO 




25 


Ti-2.5%Fe~fl.5%0-0,04%N 


94<TC 


0.86 


l052MPa 


12.2% 


1059NPa 


10.1% 


1.00 


mm 


26 


Ti-2.1%Fe-0.5%0-0. 04%N 


945°C 


0.82 


1043MPa 


19.3% 


10443UPa 


19.0% 


1.00 


#m2. 4 


27 


Ti-2.0%Fe-0.6%(H).(H%N 


955°C 


0.91 


1124MPa 


15. 3% 


lUSMPa 


ia 1% 


LOO 


xmm* 4 


28 


Ti-2. 0%Fe-0. 75%0-0. 045%N 


970°C 


1. 07 


-* 


6.0% 


~* 


5.5% 




mm 


29 


Ti-1. 5%Fe-0, 5%0-0. 04%N-0. l%Pd 


960 fl C 


0.76 


995MPa 


20.0% 


990% 


21.2% 


1.01 




30 


Ti-L 0%Fe-0. 2%<H). 03%fHX 25%N i 


935*C 


0.38 


749MPa 


23.3% 


742MPa 1 22. B% 


1.01 


*WH1. 3 
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U1U BEfeWSTLTLSofc. RR#t2 5tt, Fe 

U *OSB^Tiitt*steTLfco K*#f2 8B, g£St* 
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C22C 14/00 
C22F 1/18 
// C22F 1/00 623 
682 
683 
684 
691 
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E 


G06F 
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301 


E 
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13/36 
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E 


GllB 
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H04N 


7/16 




A 


C22C 


14/00 




Z 


C22F 


1/18 




H 




1/00 
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C 
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B 



[Htti0] SpJEfcl 3^-7 M 3 0 0 (2 0 0 1. 7. 3 [*fjErt«P] 

[3M&fifIEl] [lf*«l] fi%T\ Fe:0. 8~2. 3%, 

[«IE*f*#^J 9§*JB# N : 0. 0 5%^T£^*LS^;4^fCf$(-T i T'fco 

HfjEfcHfe^B*] #fF|f*Wffi[a T, &mm*m.:Q= [ %Q ] +2. 7 7 [ %N ] + 

[MiE^-ffi] 0. 1 C % F e ] 0. 3 5~1. 0 0 ©iBfflf-fc 5 



^^^Ktcfc^T, «©*S#ifc:fcJ:T*«*flRi<05l 

^ftlt 7 0 0MpaK±t, 

Iftfcffi^lT&lOSIKSfiS^Jt^O. 95H±l. 0 5HT 

^■fnt l 5 %J£*_hxfc art Sr#t^ fc t^afllM 
^Jl^jLlT i - Fe-O-NISMT i 
[»**2] K*«t|tQ^O. 6 8-1. 00OI5 

fftt9o omp a±Tfcsr ^Sr#mt-r5»**i 

tCfg^^ ffia&fea^Jl^ T i-Fe - O-N^iS^ 

Iff** 3] fl%t, Fe : 0. 8-2. 3% N 
N : 0 . 0 5%«TSr**LaSBasSI|tMteT i TNfco 

r s mm^mm: q= [%qj +2. 77 c%n] + 

0. 1 [ % F e ] #s 0. 3 5—1. 0 0<D@ffl^fc5 

JEjffi<^JET^^>tt:^0. 7 — 1. 4 3<DmmX'hV s ft 
$t&m. iffitffl, ftS*fftffiJ8E^«BET**8 0% 

*^lfiE«tOffirt*^Tt*^/hSV^T i-Fe -O-N^ 

[19**4] Fe:0. 8 — 2. 3 % N 

N : 0. 0 5%fitT«r^#U»«#*|tWfcT i T?*o 
T, Bfe*^*® : Q = [ %Q ] + 2 . 7 7 [ %N] + 
0. 1 [ %F e ] ^5, 0. 6 8—1. 0 0 (DgBH^fc £ 

*lftlBEiESrlI»Jcfi:ofc«^tt«L-C, ^^^^tESrfti 

^»£Eii43j:VIHmbBEtt^»£ET*i:. 
EEiE <DJET^<Dtt:& 0 . 7 — 1. 4 3 co$6HXfc t> . 5> 
»EE5£ N SttiLJBEjg, ftS*fftJEi£01ieflET*a s 8 0% 
EB£«<0«& 6 0 O.^— j3^fl§,£ 

** 2 EftO ffil^a^tifeO/h £ ^ T i-Fe -O-N^ 

m^EM^mm^i mmm 

I*liEJt*3SB4] 0 0 0 8 



#BB¥l 1-61297 

[0 0 0 8] 

fc, JMMfttT i-Fe -0-N*J(aME-&AO**tt 

( 1 ) gj%t\ F e : 0 . 8 — 2 . 3 %, N : 0 . 0 
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_e_] 0. 6 8 — 1. 0 OOffifflfCfoS^^V^^O 
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